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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toner for electrophotography with which the binder concerned makes the giycidyl group content vinyl 
resin (A) which weight average molecular weight is larger than 10,000, is 100,000 or less, and is epoxy value 0.005- 
0.1 Eq / 100g a cross linking agent, and is characterized by constituting as a subject the resin constituent which 
consists of the acid number 1 - 30 mgKOH/g, and COOH radical content vinyl resin (B) whose Tg is. 40-70 degrees 
C in the toner for electrophotography which consists of a coloring agent and a binder at least. 
[Claim 2] The toner for electrophotography according to claim 1 whose gel molar fraction contained in a total 
amount although this binder carried out crosslinking reaction and was obtained by carrying out heating fusion of 
giycidyl group content vinyl resin (A) and the COOH radical content vinyl resin (B) is 0.1 - 40 % of the weight. 
[Claim 3] Per 1 Eq of COOH radicals in COOH radical content vinyl resin (B), the toner for electrophotography 
according to claim 1 which is a mixed ratio used as the giycidyl group content vinyl resin (A) which has 0.01-0.5Eq 
as a giycidyl group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the toner for electrophotography for developing an electrostatic- 
charge image in electrophotography, electrostatic recording, electrostatic printing, etc. It can respond to a high- 
speed machine in more detail, and is related with the toner for electrophotography which is moreover high resolution 
and was excellent in image quality. 
[0002] 

[Description of the Prior Art] Generally, after the electrophotography direction for use in a PPC copying machine or 
a printer forming the static electricity-latent image on an optical photo conductor, developing this latent image using 
a toner subsequently and imprinting a toner image on established sheets, such as paper, the approach of carrying 
out heating sticking by pressure with a hot calender roll is performed. Since this approach is established under 
heating pressurization, it is quick, moreover is very good, therefore it is very good. [ of fixing effectiveness ] [ of 
thermal efficiency ] However, while thermal efficiency is good in this hot calender roll method, in order that a hot 
calender roll front face and a toner may contact in the state of melting, a toner carries out adhesion transition on a 
hot calender roll front face, and there is a problem that this re-transfers and soils on the following covering sheet 
(offset phenomenon). 

[0003] On the other hand, the copying machine points to the direction of improvement in the speed, the speed of a 
fixing roll also becomes quick inevitably, and the toner which can be established with short-time heating is 
demanded. Although it is thought that what is necessary is it to be required to be a quantity flow at the time of 
melting, and just to make small molecular weight of the resin used for a toner for that purpose in order to make it 
established as much as possible for a short time, the cohesive force of the resin by molecular weight fall is 
insufficient, and it becomes easy to generate an offset phenomenon conversely, and is not desirable. For this 
reason, although a fluidity usually falls victim to some extent, mixed use is carried out with the thing of low 
molecular weight, and the thing of the amount of macromolecules, and balance is given for the cohesive force which 
the thing of the amount of macromolecules has, and the fluidity which the thing of low molecular weight has. As 
such an example, they are a Japanese Patent Publication No. 55-No. 6895 official report, JP, 63-32 180.B, and USP 
4,921,771. The technique concerning a number etc. is proposed. However, although the copying machine of a 10-30- 
sheet the copy speed for /was conventionally in use, development Kamiichi also of many 50-100-sheet high-speed 
copying machines like [ for /] is carried out in recent years. To such improvement in the speed, it is not yet enough 
and there is a case where it corresponds by amelioration of a machine etc., plentifully. That is, the silicone oil was 
applied in cloth or paper on the surface of the hot calender roll, and offset is prevented. In this case, since a facility 
of a machine becomes complicated, repair of a machine and management become complicated, lead to a cost rise, 
and are not desirable. Therefore, development of the toner for fixing (oilless fixing method) which is a toner for high- 
speed machines, and does not need use of oil, such as a silicone oil, is desired. Moreover, a manuscript becomes 
very beautiful with the rise of the printer engine performance, and the appearance of the copying machine which can 
reproduce a manuscript as faithfully as possible has also come to be required strongly, the size completely same as 
a line a deep line a thick thin line is thick and thin [ a line ] and thin is thin, and deep [ a line ] and very thin — it is 
required for the same form to reproduce a manuscript as faithfully as possible, and, for that, it can reappear also by 
the very fine line — as — the particle size of a toner — small — it is necessary to carry out — the diameter-ized 
toner of a granule — **** — last — it is becoming like. However, a thin line becomes thick and is not desirable, if a 
toner is crushed and it spreads greatly with a hot calender roll at the time of fixing, even if it uses the diameter-ized 
toner of a granule with much trouble. Moreover, the high-definition toner is desired for the flare of the toner when 
being fixed to paper to be able to maintain the magnitude of the original toner as much as possible with high 
resolution. 

[0004] Although what is necessary is to crush a toner with a hot calender roll, to make [ many / as possible ] the 
amount of macromolecules at the time of fixing in order not to spread greatly and to carry out, and just to give 
elasticity to a toner, productivity is downed that it is hard to grind in that case, and it becomes a problem. Moreover, 
although generally moreover diameter[ of a granule ]-ized to about 7micro at high resolution to make it a high- 
definition toner, in order to make it easy to grind, if low molecular weight is increased, fines will carry out abundant 
generating at the time of grinding, productive efficiency falls, and a production cost goes up sharply and poses a 
problem. 

[0005] On the other hand, many toners using crosslinked polymer as the offset prevention approach in development 
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of the toner for oilless fixing methods are also proposed. For example, the approach using the crosslinked polymer 
manufactured by the emulsion-polymerization method is indicated by JP,60~36582,B. In this case, it was very 
difficult for offset-proof nature not to become good although a grindability will become good, if a grindability gets 
worse and the amount of another side crosslinked polymer decreases, although offset-proof nature will become 
good, if the crosslinked polymer used contains a part for gel 50 to 99% and a part for this gel is made [ many ], but 
to satisfy both offset-proof nature and grindability. Moreover, in order to stabilize an e mu I sifi cation particle at the 
time of crosslinked polymer manufacture, it is necessary to make a dispersant and a distributed assistant use 
together by this approach. Since these dispersants have a bad influence on an electrical property, especially charge 
stability in order to tend to absorb moisture, they have the need of removing these as much as possible, after 
crosslinked polymer manufacture. However, an effort great for washing these and removing completely is required, 
and the displacement of wash water also increases and the processing is also serious, moreover, USP4,966,829 a 
number official report — a gel component — 0.1 - 60 percentage-by-weight implication and tetrahydrofuran 
extractives — setting the molecular weight of the Maine peak — the molecular weight of 1 ,000-25,000 and a 
subpeak, or a shoulder — 3,000-150,000 the toner containing the vinyl system polymer which it has at least one is 
good — the purport indication is carried out. However, the method of manufacturing this was the suspension 
method, and since the dispersant and the distributed assistant were made to use together like an emulsion- 
polymerization method also in this case at the time of manufacture, there was the completely same problem as the 
above-mentioned emulsion polymerization. For this reason, this invention person etc. has developed the resin (USP 
No. 4,963,456) by the solution polymerization method as fixable good resin for toners. 

[0006] Although the resin by the solution polymerization method removes the solvent after polymerization 
termination, since all low volatile components, such as an unreacted residual monomer and a decomposition product 
of an initiator, can be distilled off at this time, it is thought with very few impurities that stable homogeneous resin is 
obtained electrically and the optimal thing for toners is obtained. However, manufacture of the crosslinked polymer 
by the solution polymerization method had a problem of it becoming impossible for the wye ZEMBERUGU 
effectiveness (for resin to coil around a stirring rod) to occur and manufacture. Therefore, this invention person etc. 
is the approach of macromolecule-izing as much as possible with bulk etc. further (USP No. 5,084,368). It developed. 
However, a limitation is one of the things of the amount of macromolecules which can be manufactured, and it had 
not resulted till the place which conquers offset nature completely. Moreover, in JP,60-38700,B, it is a glycidyl 
group content monomer 3 - 40% Copolymer which it has (A) Cross-linking compound (B) The toner of reverse 
charge was generated by the. test of a long period of time [ that the toner binder which carried out / the binder / 
heating mixing and was manufactured is good ] although the purport indication is carried out, since an epoxy group is 
as abundant ** in this toner, and the problem was produced in endurance. 
[0007] 

[Problem(s) to be Solved by the Invention] By making a bridge construct by the specific ratio using the resin which 
has COOH manufactured by the solution polymerization method, and the compound which has a glycidyl group, this 
invention persons could respond to the high-speed machine, and balance of fixable, offset nature, and blocking 
nature was good, and they developed the technique of obtaining the toner excellent also in a grindability, productive 
efficiency, an electrical property, and charge stability (JP.06-01 1 890.A and JP,06-222612,A). However, in order that 
superfluous SHIEA might start a bridge formation component and gel might receive cutting at the time of kneading in 
a toner production process, hot elasticity became inadequate and the problem that neither aggravation of the image 
after fixing nor sufficient offset-proof effectiveness was acquired arose. By improving the molecular weight and 
epoxy value containing a glycidyl group of a cross linking agent, as a result of inquiring wholeheartedly that this 
invention persons should satisfy these demands Cutting of the gel at the time of kneading of a toner production 
process is reduced. Image repeatability, The binder for toners which effectiveness appeared in offset-proof nature, 
and the balance of fixable, offset nature, and blocking nature has been sharply improved, and was excellent also in a 
grindability, productive efficiency, an electrical property, and charge stability was found out, and this invention was 
completed. 

[0008] That is, this invention is 1. In the toner for electrophotography which consists of a coloring agent and a 
binder at least Weight average molecular weight is larger than 10,000, and the binder concerned is 100,000 or less. 
The glycidyl group content vinyl resin (A) which is epoxy value 0.005-0.1 Eq / lOOg is made into a cross linking 
agent. The acid number 1 - 30 mgKOH/g, the toner for electrophotography characterized by constituting as a 
subject the resin constituent which consists of COOH radical content vinyl resin (B) whose Tg is 40-70 degrees C, 
2) The toner for electrophotography according to claim 1 whose gel molar fraction contained in a total amount 
although this binder carried out crosslinking reaction and was obtained by carrying out heating fusion of glycidyl 
group content vinyl resin (A) and the COOH radical content vinyl resin (B) is 0.1 - 40 % of the weight, 3) It is the 
toner for electrophotography according to claim 1 which is a mixed ratio per 1 Eq of COOH radicals in COOH radical 
content vinyl resin (B), and used as the glycidyl group content vinyl resin (A) which has 0.01-0.5Eq as a glycidyl 
group. 
[0009] 

[Means for Solving the Problem] By improving the molecular weight and epoxy value containing a glycidyl group of a 
cross linking agent, as a result of inquiring wholeheartedly that this invention persons should satisfy these demands 
Cutting of the gel at the time of kneading of a toner production process is reduced. Image repeatability, The binder 
for toners which effectiveness appeared in offset-proof nature, and the balance of fixable, offset nature, and 
blocking nature has been sharply improved, and was excellent also in a grindability, productive efficiency, an 
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electrical property, and charge stability was found out, and this invention was completed. 

[0010] That is, this invention is 1. In the toner for electrophotography which consists of a coloring agent and a 
binder at least Weight average molecular weight is larger than 10,000, and the binder concerned is 100,000 or less. 
The glycidyl group content vinyl resin (A) which is epoxy value 0.005-0. 1Eq / 100g is made into a cross linking 
agent. The acid number 1 - 30 mgKOH/g, the toner for electrophotography characterized by constituting as a 
subject the resin constituent which consists of COOH radical content vinyl resin (B) whose Tg is 40-70 degrees C, 
2) The toner for electrophotography according to claim 1 whose gel molar fraction contained in a total amount 
although this binder carries out crosslinking reaction and might be built by carrying out heating fusion of glycidyl 
group content vinyl resin (A) and the COOH radical content vinyl resin (B) is 0.1 - 40 % of the weight, 3) It is the 
toner for electrophotography according to claim 1 which is a mixed ratio per 1 Eq of COOH radicals in COOH radical 
content vinyl resin (B), and used as the glycidyl group content vinyl resin which has 0.01-0.5Eq as a glycidyl group. 
[0011] 

[Embodiment of the Invention] The thing whose weight average molecular weight is 12,000-30,000 preferably 
100,000 or less as glycidyl group content vinyl resin (A) in this invention more greatly than 10,000 and whose epoxy 
value is 0.005-0. 1Eq / 100g is desirable. Glycidyl group content vinyl resin is resin which copolymerized the vinyl 
monomer containing a glycidyl group, and other vinyl monomers, and was obtained. Even if weight average molecular 
weight compounds a bridge formation object or less by 10,000, cutting of the gel in kneading of a toner production 
process is intense, and a problem arises to the image repeatability after fixing, and offset-proof nature. Conversely, 
100,000 If high, fixable will get worse. Moreover, the thing of epoxy value of 0.005-0.1 Eq / the range of 100g is 
desirable. 0. If it is in 005Eq / 100g or less, the amount of gel generation cannot perform amelioration of offset 
nature few. 0.1 Eq / 100g Above, even if it compounds a bridge formation object, cutting of the gel in a toner 
production process is intense, and a problem arises to image repeatability and offset-proof nature. 
[0012] It is 0.1 - 40% in the resin to which crosslinking reaction of glycidyl group content vinyl resin (A) and the 
COOH radical content vinyl resin (B) is carried out by carrying out heating fusion in this invention. It is desirable to 
contain the gel molar fraction. It is 5 - 20% still more preferably. 0.1% of gel molar fractions Bridge formation object 
sufficient in below does not generate, and the effectiveness of offset-proof nature is not discovered. Moreover, at 
40% or more, a lifting fluidity gets worse [ most ] gelation and a problem appears also in fixable. Moreover, it is a 
glycidyl group per 1 Eq of COOH radicals in COOH radical content vinyl resin (B). The mixed ratio used as the 
glycidyl group content vinyl resin (A) which has 0.01-0.5Eq is desirable. It is 0.03-0.2Eq still more preferably. 
[0013] The glycidyl group content vinyl monomer used for manufacture of the glycidyl group content vinyl resin (A) 
used in this invention has metaglycidyl acrylate, acrylic-acid beta methyl glycidyl, metaglycidyl acrylate, desirable 
methacrylic acid beta methyl glycidyl, etc. 

[0014] Moreover, as a COOH radical content vinyl monomer used for manufacture of the COOH radical content 
vinyl resin (B) used in this invention, it is monoester of partial saturation dibasic acids, such as an acrylic acid, a 
methacrylic acid, a maleic anhydride, a maleic acid, boletic acid, a cinnamon acid, boletic acid methyl, boletic acid 
ethyl, boletic acid propyl, boletic acid butyl, boletic acid octyl, maleic-acid methyl, maleic-acid ethyl, maleic-acid 
propyl, maleic-acid butyl, and maleic-acid octyl. 

[0015] As a glycidyl group content vinyl monomer and a COOH radical content vinyl monomer, and a vinyl monomer 
to copolymerize For example, styrene, such as styrene, P-methyl styrene, alpha methyl styrene, and vinyltoluene A 
methyl acrylate, an ethyl acrylate, acrylic-acid propyl, butyl acrylate, Acrylic-acid octyl, acrylic-acid cyclohexyl, 
acrylic-acid stearyl, Acrylic-acid benzyl, acrylic-acid furfuryl, acrylic-acid hydroxyethyl, Acrylic ester, such as 
acrylic-acid hydroxy butyl, acrylic-acid dimethyl aminomethyl, and acrylic-acid dimethylaminoethyl Methacrylic acid 
methyl, methacrylic acid ethyl, methacrylic acid propyl, Methacrylic acid butyl, methacrylic acid octyl, methacrylic 
acid cyclohexyl, Methacrylic acid stearyl, methacrylic acid benzyl, methacrylic acid furfuryl, Methacrylic acid 
hydroxyethyl, methacrylic acid hydroxy butyl, Methacrylic acid ester, such as methacrylic acid dimethyl aminomethyl 
and methacrylic acid dimethylaminoethyl Boletic acid dimethyl, boletic acid dibutyl, boletic acid dioctyl, The diester 
of partial saturation dibasic acids, such as maleic-acid dimethyl, dibutyl maleate, and dioctyl mateate There are 
acrylonitrile, meta-acrylonitrile, acrylamide, meta-acrylamide, N permutation acrylamide, N permutation meta- 
acrylamide, an amide of a kind, etc., and at least one sort of these vinyl monomers is used. As a vinyl monomer 
especially desirable in these, they are styrene, acrylic ester, methacrylic acid ester, boletic acid dialkyl ester, 
acrylonitrile, acrylamide, methacrylamide, etc. 

[0016] COOH radical content vinyl resin (B) has the acid number 1 - 30 KOHmg/g, and desirable resin whose Tg is 
40-70 degrees C. The acid number 5-20 KOHmg/g, and Tg are 50-60 degrees C still more preferably. If Tg causes 
blocking below 40 degrees C and Tg becomes 70 degrees C or more preferably, softening temperature will go up, 
fixable gets worse, and the toner of this purpose is not obtained. The COOH content in COOH radical content vinyl 
resin (B) has desirable 1 - 30 KOHmg/g as the acid number. Or less by one, since the reacting weight per monad 
decreases, image repeatability and offset nature run short that it is hard to become the amount of macromolecules. 
Moreover, 30 KOHmg/g Above, cutting of the gel in kneading of a toner production process is intense, and image 
repeatability and offset nature get worse. 

[001 7] The number average molecular weight and the weight average molecular weight in this invention are that for 
which it asked by the GPC method, and are the conversion molecular weight which created the calibration curve 
with mono dispersion standard polystyrene. A Measuring condition is as follows. 

GPC equipment TETRAHYDROFURAN style **; JASCO TWIN CLE HPLCDETECTOR ; SHODEX RI SE-31 COLUMN ; 
SHODEX GPCA-80M*2+KF-802 ** Intermediation ; The gel molar fraction in; 1.2ml/min. this invention computes 
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the ethyl-acetate insoluble matter to the resin whole quantity when dissolving the resin 5 section in the ethyl- 
acetate 95 section enough. 
[0018] 

[Example] Next, an example explains this invention concretely. In addition, henceforth, especially the "section" 
expresses the weight section, unless it refuses. 

[The example of manufacture of glycidyl group content vinyl resin (A)] 

The styrene 65 section which taught and carried out the temperature up of the example of manufacture A-1 xylene 
75 section to the flask which carried out the nitrogen purge, and carried out the mixed dissolution beforehand under 
xylene reflux, the acrylic-acid n-butyl 30 section, the metaglycidyl acrylate 5 section, G t - Continuation addition of 
the butyl peroxide 1 section is carried out over 5 hours, and reflux is continued for further 1 hour. After that internal 
temperature It kept at 1 30 degrees C, and by performing the ** monomer polymerization of 2 hours twice, the 
reaction was completed and polymerization liquid was obtained. The flash plate of this was carried out into the 
bessel of lOmmHg 160 degrees C, and the solvent etc. was distilled off. The weight average molecular weight of the 
obtained vinyl resin was 40,000, epoxy value 0.035Eq / 100g. 

[0019] It sets for the example A-1 of example of manufacture A-2 manufacture, and is G t. - They are the four 
sections and metaglycidyl acrylate about the butyl peroxide 1 section. Vinyl resin was obtained completely like the 
example A-1 of manufacture except having made the 13 sections and the styrene 65 section into the 57 sections 
for the five sections. Although obtained, the physical-properties value was shown in Table -1. 
It sets for the example A-2 of example of manufacture A-3 manufacture, and is G t. - Vinyl resin was obtained 
completely like the example A-2 of manufacture except having made the butyl peroxide 4 section into the eight 
sections. Although obtained, the physical-properties value was shown in Table -1. 

[0020] Vinyl resin was obtained completely like the example A-2 of manufacture except having made the 16 
sections and the styrene 57 section into the 54 sections for the metaglycidyl acrylate 13 section in the example A- 
2 of example of manufacture A-4 manufacture. Although obtained, the physical-properties value was shown in Table 
-1. 

It sets for the example A-1 of example of manufacture A-5 manufacture, and is G t. - Vinyl resin was obtained 
completely like the example A-1 of manufacture except having made [ the butyl peroxide 1 section ] the one section 
and the styrene 65 section into the 69 sections for the four sections and the metaglycidyl acrylate 5 section. 
Although obtained, the physical-properties value was shown in Table -1. 

[0021] It sets for the example A-5 of example of manufacture A-6 manufacture, and is G t. - Vinyl resin was 
obtained completely like the example A-5 of manufacture except having made the butyl peroxide 4 section into the 
eight sections. Although obtained, the physical-properties value was shown in Table -1. 

It sets for the example A-5 of example of manufacture A-7 manufacture, and is the metaglycidyl acrylate 1 section. 
Vinyl resin was obtained completely like the example A-5 of manufacture except having made the 0.5 sections and 
the styrene 69 section into the 69.5 sections. Although obtained, the physical-properties value was shown in Table 
-1. 

[0022] It sets for the example A-1 of example of manufacture A-8 manufacture, and is G t. - Vinyl resin was 
obtained completely like the example A-1 of manufacture except having made [ the butyl peroxide 1 section ] the 
one section and the styrene 65 section into the 69 sections for the 0.4 sections and the metaglycidyl acrylate 5 
section. Although obtained, the physical-properties value was shown in Table -1. 

It sets for the example A-8 of example of manufacture A-9 manufacture, and is G t. - Vinyl resin was obtained 
completely like the example A-8 of manufacture, except having made the butyl peroxide 0.4 section into the 0.1 
sections. Although obtained, the physical-properties value was shown in Table -1. 

[0023] Vinyl resin was obtained completely like the example A-8 of manufacture except having made the 0.5 
sections and the styrene 69 section into the 69.5 sections for the metaglycidyl acrylate 1 section in the example A- 
8 of example of manufacture A-10 manufacture. Although obtained, the physical-properties value was shown in 
Table -1. - 

It sets for the example A-1 of example of manufacture A-1 1 manufacture, and is G t. - Vinyl resin was obtained 
completely like the example A-1 of manufacture except having made [ the butyl peroxide 1 section ] the 13 sections 
and the styrene 65 section into the 57 sections for the 0.4 sections and the metaglycidyl acrylate 5 section. 
Although obtained, the physical-properties value was shown in Table -1. 

[0024] It sets for the example A-1 1 of example of manufacture A-1 2 manufacture, and is G t. - Vinyl resin was 
obtained completely like the example A-1 1 of manufacture except having made the butyl peroxide 0.4 section into 
the 0.1 sections. Although obtained, the physical-properties value was shown in Table -1. 

Vinyl resin was obtained completely like the example A-1 1 of manufacture except having made the 16 sections and 
the styrene 57 section into the 54 sections for the metaglycidyl acrylate 13 section in the example A-11 of example 
of manufacture A-1 3 manufacture. Although obtained, the physical-properties value was shown in Table -1. 
[0025] [The example of manufacture of COOH radical content vinyl resin (B)] 

The example of manufacture B-1 styrene 57.4 section, the acrylic-acid n-butyl 11.9 section, and methacrylic acid 
0.7 It is styrene 100 to the solution which consists of the section and the xylene solvent 30 section. Per [ 0.6 ] 
section G t of the section - About what dissolved butyl peroxide in homogeneity, it is internal temperature 1 90 ** 
internal pressure. 51. held to 6kg/cm2 By 750 cc/hr, the reactor was supplied continuously, the polymerization was 
carried out to it, and low-molecular-weight polymerization liquid was obtained. 

[0026] It taught independently the flask which carried out the nitrogen purge of the styrene 75 section, the acrylic- 
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acid n-butyl 23.5 section, and the methacrylic acid 1.5 section as a vinyl monomer, and maintained at the internal 
temperature of 1 20 degrees C at the after [ a temperature up ] said temperature, and bulk polymerization was 
performed for 10 hours. The conversion at this time was 51%. Subsequently, 0.1 section xylene of the dibutyl 
peroxide which added the xylene 50 section and carried out the mixed dissolution beforehand Over 8 hours, 
continuation addition was carried out, the ** monomer polymerization was carried out for further 2 hours, keeping 
the 50 sections at 1 30 degrees C, the polymerization was completed, and the amount polymerization liquid of 
macromolecules was obtained. Subsequently, after mixing the low-molecular-weight polymerization liquid 100 
above-mentioned section and the amount polymerization liquid of giant molecules 60 section, the flash plate of this 
was carried out into the bessel of 160 **10mmHg, and the solvent etc. was distilled off. Tg of the obtained vinyl 
resin was 59 degrees C, and the acid number was 7.3. 

[0027] When manufacturing low-molecular-weight polymerization liquid in the example B-1 of example of 
manufacture B-2 manufacture, vinyl resin was completely obtained like the example B-1 of manufacture except 
having made the 54.6 sections and the methacrylic acid 0.7 section into the 3.5 sections for the styrene 57.4 
section. Although obtained, the physical-properties value was shown in Table -2. 

When manufacturing low-molecular-weight polymerization liquid in the example B-1 of example of manufacture B-3 
manufacture, vinyl resin was completely obtained like the example B-2 of manufacture except having made the 53.2 
sections and the methacrylic acid 0.7 section into the 4.9 sections for the styrene 57.4 section. Although obtained, 
the physical-properties value was shown in Table -1. 

[0028] When making the 58.1 sections and the methacrylic acid 0.7 section into the 0.0 sections for the styrene 57.4 
section when manufacturing low-molecular-weight polymerization liquid in the example B-1 of example of 
manufacture B-4 manufacture, and manufacturing the amount polymerization liquid of giant molecules, vinyl resin 
was completely obtained like the example B-2 of manufacture except having made the 76.0 sections and the 
methacrylic acid 1.5 section into the 0.5 sections for the styrene 75 section. Although obtained, the physical- 
properties value was shown in Table -1. 

When manufacturing the amount polymerization liquid of giant molecules in the example B-4 of example of 
manufacture B-5 manufacture, vinyl resin was completely obtained like the example B-4 of manufacture except 
having made the 76.3 sections and the methacrylic acid 1.5 section into the 0.2 sections for the styrene 75 section. 
Although obtained, the physical-properties value was shown in Table -2. 

[0029] When manufacturing low-molecular-weight polymerization liquid in the example B-1 of example of 
manufacture B-6 manufacture, vinyl resin was completely obtained like the example B-1 of manufacture except 
having made the 50.4 sections and the acrylic-acid n-butyl 1 1 .9 section into the 1 8.9 sections for the styrene 57.4 
section. Although obtained, the physical-properties value was shown in Table -2. 

When manufacturing low-molecular-weight polymerization liquid in the example B-1 of example of manufacture B-7 
manufacture, vinyl resin was completely obtained like the example B-1 of manufacture except having made the 46.9 
sections and the acrylic-acid n-butyl 1 1 .9 section into the 22.4 sections for the styrene 57.4 section. Although 
obtained, the physical-properties value was shown in Table -2. 

[0030] In case low-molecular-weight polymerization liquid is manufactured in the example B-1 of example of 
manufacture B-8 manufacture, they are the 61.6 sections and the acrylic-acid n-butyl 1 1.9 section about the 
styrene 57.4 section. Vinyl resin was completely obtained like the example B-1 of manufacture except having 
considered as the 7.7 sections. Although obtained, the physical-properties value was shown in Table -2. 
In case low-molecular-weight polymerization liquid is manufactured in the example B-1 of example of manufacture 
B-9 manufacture, they are the 65.1 sections and the acrylic-acid n-butyl 1 1.9 section about the styrene 57.4 
section. Vinyl resin was completely obtained like the example B-1 of manufacture except having considered as the 
4.2 sections. Although obtained, the physical-properties value was shown in Table -2. 

[0031] It carried out after mixing with the Henschel mixer, and the kneading reaction of the vinyl resin 3 section 
obtained in the example A-1 of example 1 manufacture and the vinyl resin 97 section obtained in the example B-1 
of manufacture was carried out by 200 ** with the biaxial kneading machine (KEXN S-40 mold, Kurimoto make). 
After cooling / grinding, the carbon black MA100(Mitsubishi Kasei make) 8 section, and polypropylene wax (bis-call 
550 P) Eye ZENSU pyrone black TRH1 section addition is carried out as the five sections and an electric charge 
regulator, and they are after mixing and a biaxial kneading machine (PCM-30 mold, IKEGAI iron steel) with a 
Henschel mixer again. It was made to knead at 150 degrees C. Subsequently, it cools, grinds and classifies and is 
abbreviation. The 7-micron toner was obtained. This toner 3 The section and the carrier 97 section are mixed, it 
considers as a developer, a commercial high-speed copying machine is converted, and the result which was made to 
write an image and was evaluated is shown in Table -3. 

[0032] In examples 2, 3, and 4 and five examples 1 , it considered as examples 2, 3, 4, and 5 respectively completely 
like the example 1 except having used the vinyl resin obtained in the example A-1 of manufacture as the example 
A-2 of manufacture, and the vinyl resin obtained by 5, 8, and 1 1 . Those results are shown in Table -3. 
[0033] In examples 6, 7, and 8 and nine examples 1, it considered as examples 6, 7, 8, and 9 respectively completely 
like the example 1 except having made the example B-2 of manufacture, and 4, 6 and 8 the vinyl resin obtained in 
the example B-1 of manufacture. Those results are shown in Table -3. 

[0034] In example 10 example 6, it was made to be completely the same as that of an example 1 except having set 
to 94/6 the mixed ratio of the vinyl resin obtained in the example A-1 of manufacture, and the vinyl resin obtained 
in the example B-1 of manufacture from 97/3. The result is shown in Table -3. 

[0035] In the examples 1, 2, 3, 4, 5, 6, and 7 of a comparison, and eight examples 1, it considered as the examples 1, 
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2, 3, 4, 5, 6, 7, and 8 of a comparison respectively completely like the example 1 except having used the vinyl resin 
obtained in the example A-1 of manufacture as the example A-3 of manufacture, and the vinyl resin obtained by 4, 
6, 7, 9, 10, 12, and 13. Those results are shown in Table -4. 

[0036] In the examples 9, 10, and 1 1 of a comparison, and 12 examples 1, it considered as the examples 9, 10, 11, 
and 12 of a comparison respectively completely like the example 1 except having made the example B-3 of 
manufacture, and 5, 7 and 9 the vinyl resin obtained in the example B-1 of manufacture. Those results are shown in 
Table -4. 

[0037] In example of comparison 13 example 6, it was made to be completely the same as that of an example 1 
except having set to 92/8 the mixed ratio of the vinyl resin obtained in the example A-1 of manufacture, and the 
vinyl resin obtained in the example B-1 of manufacture from 97/3. The result is shown in Table -4. 
[0038] It is from 97/3 about the mixed ratio of the vinyl resin obtained in the example A-1 of manufacture in 
example of comparison 14 example 1, and the vinyl resin obtained in the example B-1 of manufacture. It was made 
to be completely the same as that of an example 1 except having made it 100/0. The result is shown in Table -4. 
[0039] [The evaluation approach of a toner] 

1) The high-speed copying machine (72-sheet copy speed for /) of image repeatability marketing performed the line 
with a line breadth of about 100 micrometers in the paper to the imprint, it observed with the microscope, and five 
line breadth was measured. Furthermore, through and five line breadth after making it established were measured for 
this paper to the fixing machine. It asked for the average of the line breadth before and behind fixing, respectively, 
and the difference of the line breadth before fixing and the line breadth after fixing estimated as follows. 
It is line breadth-fixing front width-of-face 0;delta<5micrometerO;5 <=delta<10micrometerx;delta>=10micrometer 
[0040] after line breadth increment delta= fixing. 2) It copied with the high-speed copying machine (72-sheet copy 
speed for /) of fixable marketing, between this part for solid Kurobe and white ground that were copied was made to 
go 10 times by the fixed force with a rubber (plastics rubber "MONO" by the dragonfly pencil company), the 
blackness for solid Kurobe was measured with the ink concentration meter, the residual ratio of a toner was 
expressed with the ratio of concentration, and 80% or more was made good. 

3) The temperature at the time of carrying out an offset nature copy which carries out offset generating was 
displayed as it was, and 200 degrees C or more were made good. 

[0041] 4) Extent of condensation of fine particles after leaving a blocking nature toner for one week under the 
environment of 50% of temperature relative-humidity of 50 degrees C was measured as follows visually. 
O; — O; which is not condensed at all — x; with the aggregate which does not get loose even if it often shakes **; 
container which will get loose if a container is shaken lightly although condensed slightly — [0042] nodule-ized 
completely 5) At the time of grindability toner manufacture, a part of thing which carried out biaxial kneading cooling 
was extracted and ground, step was kept with the grain size of the 1 6 mesh-on of ten-mesh undershirts, and the jet 
mill ground. Particle size distribution are searched for for the rate of measurement and grain size (5-20micro) with a 
Coulter counter. 

O Less than [ more than;85%O;70-85%**;50-70%x;50% ] [0043] 
[Table 1] 
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[0045] 
[Table 3] 
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[0046] 
[Table 4] 
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[0047] 

[Effect of the Invention] As shown in Table -3, the toner manufactured by the approach of this invention is 
excellent in image repeatability and offset-proof nature, and the balance of fixing blocking nature is also good, its 
grindability is also good and it has the practically excellent engine performance. 



[Translation done.] 



09) B#H#fF/T (jp) (12) 35t ^9 4# jft ^ (A) {nmmmm&m&n 

#SW9-319140 

(43)&IBB ¥*£9 ¥0997) 12M 12 B 





F I 


IX. rrJ -iXxJ^ LeJ // 1 


u U o b y/Uoi 
















^ 3 ^ 

o o o 


* 




^c^y^ ^^3g(T)«&- r> at 8 W) 






nnnnfm 9fi 








(22)fflSB ^8^(1996) 5 ^27 3 




JfGii3&=Htffi KS#HHT g 2 # 5 ^ 




(72)f891# 


HBB Jftt 






#^;rHS«SrfJmKSEWWT1190»m H# 










(72) ^Bg^ 


















(72)%gfr# 










• 






(54) [mmnzm »kwhbm— 






(57) 





































fi¥^^ft^l0, 000 <fc «9 < 100, OOO^TT'fe 0 . 
^/tf3r:Wffi0.005~0. lEq/100g-efc5 o f /cCOOHS 
\?-/lsffim<Z>mm& 1 ~30mgKOH/ g , T g #40—70 



-1- 



10, 000 ± 9 Z*C# < 100, OOOJ^TT^ 9 % aiaK^^flfiO. 005 
-0. lEq/100g-Cfc3^y ^^S^^rtr=^»Jffi (A) 
*««»Ji:U »ffil—30mgK0H/g* T g ^ 4 0-70 o CT-fc 

acooHStft^i (b) SLQttzmvMtfm 

Jill (A) i:COOHSMt^/« (B) SrinHlMS 
SH" 5 r. b K J; 9 SBWRJfr*!: L #>T# b tbfc fc <D co^4 
*i:4*ii5^**o. l— 4oms%T*fo^f»*3g l 

[1(1**3] COOHStftf^il (B) *CDC 

ooHSisi^^ ^y isiS/ismb lto.oi-o.ss 

t^tt5^yv'v J ;i/S^t^« (A) 
[0 0 0 1] 

[0 0 0 2] 

[0003] — *\ «3p«fi, ffii£{fco*ft&»fR]LT 

£Lfi<fc9, »*L<*v\ rco&iiSt, «MM4ttS> 
^0863-32180^-^, USP 4,921,771 



&«ass*$n-cv^o ua>u ^*io~3o«c/^^^ 

b°-j*t°- Kcoffl^f«^«c-efco^36^ 35^50-100 
<o&&&Xttfc\*X^ &Zo HP*>> Hfcn- 

(aMyH^J&IMr*) ©JWMSSMsjx-CV^ 

/htt«fb hi— fcffl^Tt, /w-C hi— # 

*L<ftv\ JKmS# bfc«r« hi— ©ttdsOttU** 
fcttTcO h i— ©ic* $ Sr»»-r?# 5 J: 5 isi#P««-e L 

n>>i>mm«<D hi— tmmztix^Zo 
[0004] mmmmvsi'Xbi—&m£tix*:$< 

(DXIbZiK ffite^MK-rzittb. i&ft+m&m^Tb 
[0 00 5] — ^yn/^Sf*^I h^— <^§i^ 

S^fi^y 50—99%^ LT*5 0. ^<^> 

y/^*#<-rst. m*7-*v bmt^< 

mtmt\^ 'r-MS'>4< 44 i»*Mt 

Sr* »t S * 4 ft: »»»ffl*»»IWH Srflf « * * S 

&mx%>Q. -£tc, ft&7k<Dm7k&h£<t£V*:<D® i m 
h±mX&>Z>o ^fc. USP4,966,829 >^/U 



-2- 



y^^i-^^r^-r vtr—^^sa* 1,000 —2 

5,000, to, ^Xfi^a^^— O^^Sd53, 0 

00 —150,000 £^ft< £ ^— o^t~S 

bT, B»a-frftlC J: 5ttJn(USP4, 963, 456#) £§I3§ b 
T*fc. 

[0 0 0 6] ffiKS^ffiK: Jt SWJBtt. l^»7*»a 

5#«fc(USP 5,084,368-^-) £PB§bfc 0 b^bSHtfcti* 

BS60-38700^#iC^. ^^S^**ftfr«r3 - 
40% *pr (A) fc*«ttft-&*(B) ^trAHRM 

zitto&moTX bxmr^—w b-r—&m±i>M!K 

[0 0 0 7] 

*"»^r»5S uccooh zm-tzmm tvv *s*jA,m 
m^xftfetDfrm^mz&z^ tic 

S:H*(4*BB ¥06-01 1890.-?^« f 4#BI¥06-222612^ 

■Kk^dftB^-^-fe s> h»*a*#e>*bftV^ RSjB 
^^bfc 0 *3SW#6>tt, w*tfe<z>K*Sr»J£i-'<<«i 

[0 0 0 8] HPfc, 1) *4<ttffi»J 



#Jtf>Sffi¥^#T-fttf> io, oooi^Kioo, 

OOOOTt^^ x^'>ftO. 0 0 5 — 0. lEq 

/ioo g-c&s^y v-^s^^/^i (a) £ 

KflWOirU Ml-30mgKOH/g, Tg#40 
-7 Om^COOHlttt^W (B) <fc!9ft 
SttJBlBAtttr^j: bT*jasnTv^r 

2) m«MMas* yy^vsvm^myf-^mm (a) 

tCOOHSMt^;« (B) fcSrlPjRjfflKi-Si: 

ti&y^&m&o. 1-4 ofi*%"c$>5»*^iiB* 

3) COOHStfi"t^y« (B) f^COOHS 
lS139s ^y^SHTO. 01 — 0. 5^ft 

^t^^yi/^SMt^ffli (a) iftsft^ 

[0 0 0 9] 

b^-mmj:n<DMmmc&rtzy/u(D®mtf 

t&mzn, MffStt, B^-tr* htttcSMMWu 
W£5Sj£bfc 0 

[ooiolip*), i) ^*<fct>»^S 

ffldSMiW^-T-*^ 10, oooj;^#< 100, 
0 0 0»K*fc!), x^>fO. 0 0 5 — 0. lEq 
/lOOgffeS^y (A) £ 

Jg«#J£U Ml-30mgKOH/ g> Tg^40 
— 7 0 tt'fc 8 C O O Hl^f (B) J; 9 ft 

2) m&mmK ?yt/i?/umttv~*mm (a) 
icooHi^t^w (b) k&mmmtrzz 

•^ti^>V/^^0. 1— 4 0fift%-e*>5»**llB 

3) COOHS^tk*^« (B) t(DCOOHl 
1^4^^, i/y^;uSi:U0. 0 1 — 0. 5^^ 

[0011] 

tf^/^»Ji (a) £bTte, fift^^ft^lO.OOOJ: 
•9 < 100, OOOJgJtT, b< ttl2, 000-30, ooo-cjl 
orcTK^rv-tf^o. 005—0. lEq/100gT^§ u 



-3- 



^rt£ K*~/i-mS;ftb{&(D t^yu*ft#£^S<& bT 

htticBBJH^^i:^ 0 3*^100,000 <t5ffi^ts«tt^ 

*fM"5o £fc, ^^rv-fffiteO. 005—0. lEq/100g<£>® 
H(Dt><D^^^ LA\ 0. 005Eq/100g^T{-fooTfiy^ 
±«*dS^ft<^7-fey h^&JU*ffi3fcftl\> 0.1 Eq 

/l00g £Lh-T?tt, 9M««:«r-fr«UTt> h^— Kitxaic 

[0 0 12] *38W«^*V^Ttti/y v^^Sttt'x^ 
MR (A) iCOOHl^^MB (B) «rAim» 
SfclT 5 - fc K ± 9 3B«RJS^r b#fc*9J§i*ta). l~40% 

b< [3 5 — 20%-CfcSo yyv#sp0. 1% «Tt?tt+»* 
(b) tocooHlistS^yv 

tf^/U«fjii (A) fcft«»&JtW»*UV\ SfctCff 
* b < ttO. 03—0. 2^itfe5o 
[0 0 13] 

r * y /s ^ ^vu^ y v^y^ft zt>m& bv \ 

[0 0 14] *fc*«^lC»V^T«fS*l5COOHS 
^tf^/u»flg (B) (D§^(C/8^ib;h,6COOHg^ 
|"lfx;^tft:i: LTtt, T*y/Vlfc, y * * I) 

tw, :7-^— yvs^^-yv, :7-^— ^gu-^^yK 
[ooi5] >^y v-^s$f ^^iffSt^c oo 
^/k r^yyu-s^vK r^yyu^ntVK r^y 

yug^^vK 7* y/v»tf-*?vK T^yyuK^u^ 
^rvvK y yi^^T y yK y yug^VvvK 
7* y y^^yi-7 y yK T^y/v^t Kn^i/xf/K 

y^^yK 7^ y^i^^f/^r^ / =^7-/i^<dt ? y 
/uk^^tvhk. * *7* y/^B^^/K y^r^yyu 

S^/K *$Tt yyUffi^nbfyK **7? D^m? 



IfvK **7? y yvBW-^^vW **7* y/vgfc^n 
^*vvK *$7t y/isWtXTT yyK ;**7^yyug£ 
^y^/K p«*7^ y^K^/v:? y/K ^^T^yy^ 
KD^S/xf/K ^^7^y/Vft KD^rv/yf/K 

**t? y y^v^y ^7 ^ y y*7*y/v» 

?vU7 S y * 7 * y yu&:n*7vHg. 

:7^~/ug£v?p<^vK yvgg^T^yK :7^— yvg? 

tv^s, r^yn^hy/K ;**7*yi3=hy/K r 

^y/UT^K, ^^T^yyi-T^K, ? V /U7 

fuyi, y yuK^^^yvfg, * *7^ y y^afe^* 

r/^S, 7-^— yu&^Tyi'3ryi'^*7 1 yH§. 7^!)p^ 

hyyK r^y/ur^K, yy^r s K^pt?*«, 

[0 0 16] COOHMft^/« (B) «\ g£lffi 
1— 30K0Hmg/g. ^OT g^40-70tt*fc5MWt b 
V\ $ ^JC$f^ L< ttiMBS— 20K0Hmg/g. T g ^50— 60 
°CT^6 0 T g ^OtKT'CiiT'n y ^y^Srgr Lff 
* b < ft < . T g ^70°C£l -t^ * 5 fc 

h-^— *#e>n*v\ coo 

Hittt'^/« (B) t^COOH^tilt 
<hbXl~30 K0Hmg/g^«F^ UV\ lj^Kli-^^fc' 

•9 <oBas*ds/i> ft < ft 5 ae> f^^T-sic ft «9 m < ®^ 

mtt, H*j5S^JB-*-5. *fe30K0Hmg/g i^_hT* 

[0 0 17] «W^*rJ5«¥J*^«»**¥«» 

G P C^S ; JASC0 TWINCLE HPLC 
DETECTOR ; SH0DEX RI SE-31 
COLUMN ; SH0DEX GPCA-80M*2+KF-802 
TETRAHYDROFURAN 
1. 2ml / min. 

[0 0 18] 

fj/\sm^e~^mm (a) <Dwmm~\ 

U^65?R5, y/^*n-^yU30», **7? ])/i>Wty 



8fc 



-4- 



^ftM 130^1^ 2 y^— fi^Sr2[HltT 

Lfc 0 #b*xfc tr=yU»J!g<75a:ft5p*9^Sf±40 f 000. 
^ ^ VffiO. 035Eq/100gT^ fo o fc c 
[0 0 19] ®£3g#jA-2 

£435, ^^T^U^yv^V 535£l335, 

>-6535 £5735 t Lfc«*M*S4jfi0iJA- 1 <b£< MflHcL 

»ifi«A-3 

»ifi«lA-2^*5V^^-t- ^^fi?--f 
£835 £ L1tSkfl-ft$tmmA-2£±< TOCtttfn 

fc. 

[0 0 2 0] 

m&W.A-2\£is^X**7* V/^St^V ->^/W3 35£ 
16^5, *^l/V5735£ 5435£ Lfc«^ttSat«l A - 2 £ 

ffi£^- 1 {c^L^Co 

gmwA-5 

immA-i\£&^xv>-t- z/^/us*—*^^ ki« 

£435, y^T^ y/u^y ^/^535£l35, ^^^^6 
5gff£6935 i: LfcK*iiMft«A- 1 £3:< iffiat 

[0 0 2 1 ] «5S«lA-6 
W£WA-5\ZiS^Xi?-t- /f/W^- ^^fi^^ K4« 
£835 £ LfcK^ttSlifiWA- 5 TOctt^ 

/Co 

S4^A-7 

0.535, ^^UV69»*69.5la5t Lfe«^ttStae«A- 

5 t±<mmz\^x\?~si'ffim&mz 0 &btiizh<D<D 

[0 0 2 2] ®!3t0*jA-8 

SBgfifl a- i K^r^-t- '7?vi"<—**it-<f Ki35 
£0.435, y y/^^y v^a-535£i35, 

V6535 4:69^5 £ L/c^fifiigWA- 1 t±< m&\Z L 
SJ^A-9 

jH®WA-8l^*5V^^-t- ^f/W^- ^-^ri^>< K0.4 
35£0. Lfc«*f*»360«A- 8 LT 

Lfc 0 



[0 0 2 3] Slit^JA- 10 

Mi^fflA- 8 ic^ov^r y ?r ? y /u»^y s^/wsp* 

0.535, ^^6935^69. 5$Bt LyhJ^^fiStit^jA- 

vo&m&m- 1 tc^Lfc 0 

8tag«A- 1 1 

Sii0»A- 1 iC^oV^Tv^-t- ;/^/W<— ^-^fi^-Y KISS 
£0.435, P* ^T^ y /U^^y £^/U5tB«rl3ff* afls 
>6535 £5735£ LfcK^ttKJtffllA- 1 t±< U 

[0 0 2 4] *|aft«A- 1 2 
SKStflA- 1 1 tdjoV^-Ci^-t- y^ws'-t^f^ KO. 
435 £0. l35£ Lfc«#f±»3g0!lA- 1 1 t±< L 

8Bg«A- 1 3 

StiSWA- 1 1 (Cj6l/^Ty $7 $ V^my*) v^/W335 
£1635, ^^u>57^£5435i: Lfc^fifiitWA- 1 

i t±<mm\^\^x\f^mm^mc 0 '&*>tiith<o<o 

[0 0 2 5] [COOH«4t^lM (B) COSit 
90 

K^b-i 

^^■l/>57.435, y/UHn-^^/H1.9« % *'97 9 

y/^0.7 35<!r^^^>'^3035^b^5^l-^5 : -i/ 
V100 35^^:9 0. 6 35<Oi>-t- zf*f-A"*— ^iJvT K£ 
(CigfifLfc: *><£>£> rtiS.190 ^rtEE 6kg/cm2^fft» 
bfc 5 1 ^SJS*^750cc/hrT?^a«l^ttJ(& Ltl^ L 

[0 0 2 6] BUl£> f^/U^fl:^:^ LT, *^U>75 

a, r * y /^n-^^yu23. 5gSs y ^ r ^ y 535 

-g-mttl%X£>itz 0 o^~C\ ^rS/UV5035£^P^L, ^ 
»a^»*UT*5V^fc^^/W'?— ***>f Kcoo. 135 

035tS5^*S^60SB<!r£®^U^. ^^£160 
t:i0minHg<7)-<>y"fe^*iC^7y i/oL LtSR9W*f*L 
/to #bnfce^/U^t(^Tg«59 < t:. »flfitt7.3"C4>o 

[0 0 2 7] §85g«B-2 
tSit^B- 1 fc^V^fi^*a-fr*Sr»3frrS§RI-. 
^^U>-57.435 £54.635, *?7? y /U»0. 7S»S:3. 5«B 
fc bfc^«±< KttflB - 1 <h It im/uWIl 

£#7t 0 »P>n^t>^^ttfiS£^-2^LVc 0 
SJ^tW B - 3 



-5- 



^^u>-57. 4£&£53. 2£B, y V A^O. 7£&£4. 935 

[0 0 2 8] J45fifi»jB-4 
^^UV57. 4^5^:58. 135, ^ D /^mO. 735^0. 035 

£76. 035, y ^ T ^ y yi/Rl. 535£rO. 535 L1tEMt&± 

»36«B-5 

Sf jgtfl B - 4 K*3 1/ * T B^II^^ Sr«5frf 5 Nile > 
;*^U>7535 £76. **T* y/Ugfel.5$&£:0.235£ 

imi44<»il«B- 4 <t RtRK: Lt tf~>M8J!i£ 

[0 0 2 9] »3tfi»JB-6 

»3t«B- 1 \c&\,*xi&&*mm&m&mk-rzm^ 

;*^U-:/57. 435&50.435, U /Uifcn-^/Hl. 9<B*r 
18.935£ LfcO*tt£<*Bft«B- 1 fcRMHCLTl^ 
^»JB«r#fc. #feftfcfc^©*W£f(fc*-2i;i*l, 

MWIB-7. 

^3g^UB- l ^^v^rig:^M^^^t-5^(c, 
^^u->57. 435£r46. 935, T ^ y ^Bn-^fMl. 935£r 
22. 435 £ Lfc«*f*£<«it0«B- 1 iWCUTt- 

[0 0 3 0] «2Sfi»JB-8 

;*^U>-57. 435£r61.635, 9;Hfci-^fM1.9» 
£7.735£ [,1tSM~te±<mkMB- 1 ^IH^fCLTt:* 

®ig0HB-9 

»Jt«B- 1 lc:*5^Tfi^*«-&«S:«3Sr5Rtlc % 
UV57. 4^5^:65. y ;V8n-^Hl. 935 

£4.235<h Ufe£JL^fi^<S!!jfi«B- 1 ^I{att + 

fc. 

[0 0 3 1] *i£#J 1 
j^it^JA- 1 X'&bthfz lf=A4»«3«. K3t«B - 1 

2tt»M»(KEXN S-40M, IR*«XBTtt)fc-C200 

^MA100(H^ffr&g{) 8 35, #y^P^^7y^7 
(hf^n— /U550P) 535, flf«WSE#J£ Lt/^fy^ 

—k-c 2*ssj»«(pcM-3os, mmmmwizx 
is(fcxmmintit 0 ov^-e»*p - • Mt-ciB 7 

^oywht^ilt ceo hi—Z nt*v y ir97 



[0 0 3 2] nifcM 2 , 3 , 4 , 5 

3, 4, 5 t L/c 0 .^tLb<7)S*^^-3(C7Fi- 0 
[0 0 3 3] 6.7,8.9 

ftlkfll i fc#v vr , mztm B-K-# bttfc tr=/u»|g 

Sr8{a£«B-2, 4. 6, 8 K Lfc^(iHJ603 1 
<^«ICU #*^&fi#J6, 7, 8, 9iLfc 0 ^tlh 

[0 0 3 4] HJfetfl 1 0 
Hlfe«6^*3V^-C. St5t«A-l"C»bnfc^ri>fl/»Jlg 
^SJJSWB - 1 t?#biX)t tr=/U»JJg<0ffi-&Jt*£97/3 
d^94/6tC LfcK*tt«*« 1 <t IWRK: LfCo 
3 tC^cfo 

[0 0 3 5] *t*fc« 1.2,3,4,5.6.7,8 
*«g« 1 fcufcl^T* SKifllA- 1 t#^n/c t'^/umm 
*T»3SWA-3, 4. 6. 7. 9. 10. 12, 13 T* 

U #^rlttt«l. 2. 3. 4. 5. 6. 7. 8£L 

[0 0 3 6] M&m 9 . 10, 11, 12 

mmm 1 ^^6^t. kiab - 1 r^#^n?t t^/^g 

Sr«3S«9B-3, 5, 7, 9 IC UfcK^ttHMSW 1 t± 
<TO:L, #^itK^J9. 10, 11, 12i.U Q 
4 tc^i" 0 

[0 0 3 7] it^J 1 3 

StJfcWeKitfirvr, »3t«A-i-e»&nfctr^/u»jK 

d*e>92/8td Lfc£WW:«*« 1 Lfc e 
^*^r^- 4 ic^-To 
[0 0 3 8] -Jfc8tf*l 1 4 

tmmms - l -C#b^ tr^/W#ffi<?5ffi^it*Sr97/3 

[0 0 3 9] [ht-OfFff*ft] 
Tfj|R^iR3«*^« (72tt/^^t 0 -^t°- K) -CAM 

© ; 6 <5/zm 

O ; 5^ 6 <10^m 

X ; 6 ^lOjum 



-6- 



[0 0 4 0] 2)5&tl£ 

( b>#$&m&my F '7*^v?mL>^^" mono- > 

icj;^ -^<o^-eioiHia«Sii:, m«&(omStt: 
L> 80%«±£r&#£ Lfc 0 

[0 0 4 1] 4)>^C3 y^rV'^tt 

/Co 



[0042] 5)mmk 

#U io^ y ^a7^^- 1 6 ^ y ^aty^ftSlc:* 

® ; 85%^_h 
O ; 70—85% 
A ; 50—70% 
X ; 50%J£XT 
[0 0 4 3] 



[0 0 4 4] 



8A 





H 


M 


M 


H 


H 


H 


H 


H 


H 


HO 


HI 


HZ 


HI 






Hi 


7000 


Hi 


11000 


7000 


iii 


70000 


PS 


70000 


70000 


1EW 


70000 


mm 


ai 


0.099 


onus 


0,11 


aon 


Mff 


m 


if 


Hfl» 


(LOW 1 


0.09 


0.09 


0.11 



I* 2] 



[0 0 4 5] 





H 


M 


H 


B-4 




H 


M 


M 






7.3 


24.5 


33.2 


0.9 


0.4 


7.3 


7.3 


7.3 


7.3 




58 


60 


61 


56 


56 


44 


37 


64 


72 



[313] 







£-2 


1-3 




** 


$-6 


£-7 


.1-8 


JH 


£-10 


IfA 


A-l 


A-2 


A-5 


A-8 


A-ll 


A-l 


A-t 


A-l 


A-l 


A-l 


HP 


8-1 


H 


B-l 


B-l 


B-l 


B-2 


M 


H 


B-8 


B-l 


titt$(B/A) 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


94/6 




15 


19 


7 


12 


30 


8 


4 


16 


14 


38 


Tn(t) 


59 


60 


58 


59 


60 


61 


56 


45 


65 


60 




9 3, 


0 7 


Q i 


0 6 


O'B 


0 8 


0 « 


0 5 


0 5 


0 2 




§ 92 


0 86 


@ 93 


@ 92 


A 82 


@ 90 


@ 94 


9 9? 


Q 86 


A 81 


*7*jrH!fO 


§ 230 


A 205 


A 21< 


0 22E 


A 210 


a nd 


A 205 


0 225 


© 230 


© 24( 




0 


Q 


0 


0 


9 


Q 


o 


A 


9 


0 


«(%) 


9 90 


9 89 


9 90 


9 90 


Q 38 


Q 90 


9 91 


$ 89 


§ 90 


0 88 



[0 0 4 6] 



[^4] 



-7- 



ttftfl 







Jfc-2 


tt-3 


it-4 


Jt-s 


tt-fi' 


tt-7 


Jt-8 


Jt-9 


Jfc-lff 


Jfc-U 


lt-12 


tt-13 


Jt-u 




A-3 


A-4 


K 


A-7 


A-9 


A-10 


A-12 


A-13 


A-l 


A-l 


A-l 


A-l 


A-l 


A-l 


ilB 


B-l 


B-l 


B-l 


B-l 


B-l 


B-l 


B-l 


B-l 


B-3 


B-5 


B-7 


B-9 


B-l 


B-l 


ffit$(B/A) ! 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


97/3 


92/8 


100/0 




11 


28 


5 


4 


30 


3 


36 


38 


2 


I 


15 


14 


45 


0 


Te(t) 


59 


60 


58 


58 


• 59 


58 


61 


61 


58 


58 


38 


72 


62 


58 




0 9 


0 9 


0 "9 


X 11 


9 2 


X 10 


0 8 


X 10 


X 11 


X 13 


0 


9 


© 


X 


mm 


9 91 


A 82 


9 93 


9 94 


X 79 


0 89 


X 78 


X 79 


9 93 


© 94 


9 98 


X 76 


X 75 


9 94 




X 195 


X 190 


X 195 


X 195 


9 24( 


X 195 


A 21( 


A 20C 


X 195 


X 185 


0 220 


9 235 


9 240 


X 180 




0 


0 


0 


0 


0 


0 


9 


0 


0 


0 


X 


0 


0 


0 


»5Ht(%) 


© 90 


@ 88 


© 91 


0 90 


(?) 88 


9 90 


© 87 


© 88 


© 90 


© 91 


@ 90 


§ 90 


9 87 


© 90 



[0 0 4 7] t^o y#y^tt©^7 y^4>fi< , Bvm 



-8- 



